Introduction

16
The ideology of application of trailing edge extensions on streamlined bodies to affect wing 
44
The vortex shedding is also found to be a function of trailing edge geometry. Guan et al. [6] 45 experimented with multiple beveled trailing edge geometries and showed that even subtle changes 46 in geometry can result in substantial changes in wake signatures. The vortex shedding was found 47 to be greater at the sharp trailing edge when compared to the smooth trailing edges. But even with 48 the smooth trailing edge, the turbulent coherent structures were found to convect without distinct 49 separation points into the wake which complements the result from Yarusevych et al. [3] .
50
Therefore, the effectiveness of the TE extensions depends on the length and angle of the TE 51 extension, the airfoil section, the effective angle of attack of the wing, chord based Reynolds number 52 and trailing edge geometry. All these parameters affect the vortex shedding behind the wing which 53 influences the parasite drag experienced by the wing. The parasitic drag contribution on airplanes 54 during cruise is in the order of 50% of the total drag [7] . The streamwise pressure gradient created by 55 the periodic shedding of vortices initiates on-body flow separation resulting in higher drag, undesirable 56 structural vibrations and higher acoustic levels.
57
The current study is aimed at investigating the sensitivity of the segmented TE extensions on 58 the amount and distribution of vorticity and the turbulent parameters in the free shear layer wake.
59
However, some techniques used to mitigate vortex shedding is shown below. and postulated that MEMS microphones can be embedded in the SETE which will change and react to 90 surroundings. A similar approach is used in this research but instead of using a SETE, a segmented TE 91 extensions was used to conserve weight and reduce drag forces on a wing. Segmented TE extensions 92 can also act as control surfaces which was implemented by Lee and Kroo [16] where they placed The background research indicates that extended trailing edges could be effective in reducing 
Test Model
118
A NACA 0012 semi-span wing with 20.32 cm span and 10.16 cm chord was designed in SolidWorks 119 with capability to attach multiple TE extensions as seen in Figure 5 . The wing was then 3D printed 
Force Based Experiment
126
Force based experiments were performed on the NACA 0012 semispan model with and without 127 the segmented TE extensions at a Reynolds number of 200,000 (Test Matrix shown in Table 1) . The was controlled using the Galil motion software. The schematic of the test setup is shown in Figure 6 .
134
The root of the wing was made to be in alignment with the splitter plate. The freestream velocity was 135 measured using a Pitot tube attached to an Omega differential pressure transducer (Range: 0-6.9 kPa). 
Force Transducer
137
An ATI Industrial Automation Mini-40 (www.ati-ia.com) sensor was used to determine the wing Table 2 . Test Matrix for the force based experiments.
Range 40 in Figure 7a . The uncertainty of the velocity measurements from the PIV setup was calculated to be In the baseline case, the interrogation window was placed near the trailing edge of the wing as 4.1 cm which gave a magnification factor of 0.21. The δT for the images were set to obtain an average 164 particle displacement of 8-10 pixels in the wake of the wing.
165
Figure 7. a) Schematic of the PIV test setup for the NACA 0012 wing with TE extensions. Similar setup is used for the baseline wing. The PIV interrogation window for (b) the baseline case was located at the TE and (c) for the wing with TE extension, it was location at the trailing edge of TE
Results
166
Force-Based Experimental Results
167
The coefficient of lift variation with angle of attack is shown in Figure 8 for the Reynolds number [15]). According to McCormick's formula, the lift curve slope depends on the aspect ratio by,
(1) where a 0 = 2π, according to thin airfoil theory. The best fit line of the lift curve gives an effective 172 aspect ratio of 2 which is smaller than the intended aspect ratio of 4. The reduction in effective aspect 173 ratio could be due to the wing-splitter plate interface contributing to three dimensionality of the flow. The differences in lift is used to calculate the differences in the induced drag. The induced drag 181 was found by,
where e = 0 is the span efficiency and is the aspect ratio. The span efficiency of the baseline and 183 the 11-hole wing was found using the lift curve slope equation from thin airfoil theory (Equation 3) .
where a is the lift curve slope of the finite wing and a 0 = 2π. From Equation 6, the span efficiency These observations are more apparent in the momentum deficit profiles shown in Figure 9b 
The drag coefficient variation with angle of attack is shown in Figure 10 . As expected, the drag without TE extensions, a theoretical distribution of the sectional drag coefficient is plotted in Figure 11 226 for 8-hole wing using the drag coefficient values obtained from the momentum integral. The sections 227 of the wing with the TE extension has a lower drag coefficient than trailing edge as observed in Figure   228 10. The theoretical drag coefficient distribution increases with angle of attack as expected.
229
The total drag coefficient of the wing was found by integrating the sectional drag coefficient along with TE extensions are shown in Figure 12a for multiple angles of attack. The total parasite drag of 232 the wing with TE extensions is lower than the NACA 0012 baseline wing across all angles of attack.
233
Adding the induced drag found from force based experiment and parasitic drag data found from PIV, 234 the total drag coefficient for the baseline and the wing with TE extension is shown in Figure 12b Similar magnitudes between the two cases is observed in the vorticity contours at lower angles of 247 attack. However, at 8 • angle of attack, higher vorticity magnitude is observed behind the TE extension.
248
The vorticity profiles across the contours are compared between the two cases in Figure 13b . At a 249 2 • angle of attack a reduction in vorticity of 15% on the top surface and 24% on the bottom surface was 250 observed with TE extensions. Then at 4 • angle of attack, the difference in peak vorticity decreased.
251
The top surface vorticity had a 15% increase and the bottom had a 14% decrease with TE extensions.
252
However, at 8 angle of attack, the extensions reduce the peak vorticity strength by 40% in the top 
where X 1 and X 2 are two spatial locations in the PIV field of view, τ is the time delay (which is chosen 268 to be zero for the results shown below), u represents the fluctuating velocities in i and j direction. where u x is the fluctuating velocity about the x-axis, u y is the fluctuating velocity about the y-axis.
329
The freestream normalized U RMS is shown in Figure 17 for both the baseline and the wing with TE In both cases and in all angles of attack, the U RMS in the lower surface was found to be greater 
